The leukocyte chemotactic receptor FPR2, but not the closely related FPR1, is sensitive to cell-penetrating pepducins with amino acid sequences descending from the third intracellular receptor loop.
Lipidated peptides (pepducins) can activate certain G-protein coupled receptors (GPCRs) through a unique allosteric modulation mechanism involving cytosolic receptor domains. Pepducins with the amino acid sequence of the third intracellular loop of the neutrophil formyl peptide receptors (FPRs) as a common denominator were N-terminally conjugated with palmitic acid. F2Pal16, containing the 16 amino acids present in the third intracellular loop of FPR2, induced superoxide production in human neutrophils and the activity was sensitive to FPR2 antagonists. Cells over-expressing FPR2 were similarly responsive and responded with a transient increase in cytosolic calcium. No such effects were observed with the corresponding FPR1 pepducin. The peptide alone, lacking palmitic acid, did not activate neutrophils. A ten amino acid long pepducin F2Pal10, that was a more potent neutrophil activator than F2Pal16, was used for amino acid substitution studies. The sequences of FPR1 and FPR2 in the third intracellular loop differ by only two amino acids, and a pepducin with the FPR2-specific K231 replaced by the FPR1-specific Q231 lost all activity. The active F2Pal10 pepducin also triggered a response in cells expressing a mutated FPR2 with the third intracellular loop identical to that of FPR1. The data presented suggest that the same signaling pathways are activated when the signaling cascade is initiated by a classical receptor agonist (outside-in signaling) and when signaling starts on the cytosolic side of the membrane by a pepducin (inside-in signaling). A fundamental difference is also disclosed between the two neutrophil FPRs regarding their sensitivities to third intracellular loop pepducins.